We consider a system of non-interacting charged particles moving in two dimensions among fixed hard scatterers, and acted upon by a perpendicular magnetic field. Recollisions between charged particles and scatterers are unavoidable in this case. We derive from the Liouville equation for this system a generalized Boltzmann equation with infinitely long memory, but which still is analytically solvable. This kinetic equation has been earlier written down from intuitive arguments.
INTRODUCTION

The Lorentz model
(1 3) where a particle moves among and collides with fixed scatterers has provided a rich testing ground for kinetic theory. In particular, the Boltzmann equation is not only exactly solvable in this model, but the equation itself is exact in the Grad limit (to be defined below). The Stosszahlansatz used in constructing the Boltzmann equation relies implicitly on the assumption that the particle never returns to a scatterer after having collided with it. The probability of such recollisions vanishes in the Grad limit. On this basis the Boltzmann equation for the standard Lorentz model is taken to be exact in the Grad limit.
Recently, however, an interesting exception was discovered (4, 5) to this state of affairs. Let the particle have electric charge &e and move on a plane pierced by a perpendicular constant magnetic field B. The particle moves along circle arcs between collisions, and if it does not encounter a new scatterer along the arc, it will recollide with the initial scatterer. This destroys the above assumption and renders the Boltzmann equation invalid. Note that both the (two-) dimensionality of space and the presence of a perpendicular magnetic field are essential here.
In refs. 4 and 5 a generalization of the conventional Boltzmann equation was proposed that takes into account consecutive recollisions with the same scatterer. The arguments leading to this equation were intuitive, on the same level as the Stosszahlansatz itself. Numerical simulations (6) support the results that were found using this generalized Boltzmann equation. The aim of the present paper is to provide a microscopic underpinning to the generalized Boltzmann equation in the form of a systematic derivation from the Liouville equation. As a background we start by summarizing the intuitive arguments leading to the generalized Boltzmann equation.
The charged particle moves on a plane of (large) area A, with N randomly placed hard disk scatterers of radius a. We denote by n=NÂA their number density. The disks do not overlap.
The generalized Boltzmann equation describes the evolution of the probability density f 1 (x, v, t) for finding the moving particle at time t at position x with velocity v. This non-markovian kinetic equation has the form
where
and where &=2 |v| na is the collision frequency and T 0 the cyclotron period. Furthermore,
